These questions are motived in part by the existence of positive results of universality in the context of Orlicz sequence spaces: J. Lindenstrauss and L. Tzafriri (cf. [L-T I] Theorem 4.b.l2) proved that there exist universal Orlicz sequence spaces l φ with arbitrary prefixed indices 1 < p < q < oo such that every Orlicz sequence space l ψ with indices between p and q is isomorphic to a (complemented) subspace of l φ . We show here that, in general, for 0 < p < q < oo, the spaces 2/(0, oo) + L g (0, oo) are universal for the class of all Orlicz function spaces L ψ (0, oo) with Boyd indices strictly between p and q. On the other hand, this universality of the spaces LP(0 9 oo) + Z^(0, oo) does not hold for every intermediate r.i. function space X: there are Lorentz function spaces which cannot be embedded into Z/(0, oo) + L«(0,oo).
These results are deduced from the two main theorems presented in §2 (Theorems 3.A and 3.B), which are obtained through results of representing the Orlicz function ψ, between p and q, in an integral form with respect to the function x p Ax q -φ(x), i.e. there exists a probability measure v on (0, oo) such that, up to equivalence, Several remarkable consequences are given in §3. Thus, in Proposition 6 we obtain sufficient conditions on the embedding of Orlicz function spaces L ψ (0, oo) into Orlicz spaces over finite measure L φ 
[0, 1], which were obtained by BretagnoUe and Dacunha-Castelle ([B-DC]) by using probabilistic tools (see also [J-M-S-T]).
Corollary 8 extends a recent result of S. J. Dilworth ( [D] ) about the scale of spaces L 2 (0, oo) + L g (0, oo) for 2 < q < oo. We show that for any 0 <p <r <s < q <oo the spaces Z/(0, oo) + L s (0, oo) are order-isomorphic to sublattices of the space LP(0 9 oo) + L g (0, oo).
We would like to thank Ives Raynaud for helpful suggestions on this topic.
Preliminaries.
Let us start with some notations and definitions. By φ we denote an Orlicz function, i.e. a non-decreasing continuous function defined for x > 0 so that φ(0) = 0 and φ(l) = 1. Two Orlicz functions φ and ψ are equivalent at oo, denoted by ψ 22 ψ (resp. at 0, φ ~ ψ) if there exist a constant C > 1 and XQ > 0 such that C~ιφ(x) < ψ{x) < Cφ(x) for every x > x 0 (resp. 0 < x < x 0 ).
When φ and ψ are equivalent at oo and at 0 we say that φ and ψ are equivalent, i.e. φ ~ ψ. Given 0 < p < oo, an Orlicz function φ is /7-convex (resp. /7-concave) if φ(x χ l p ) is a convex function of x (resp. a concave function).
(/, μ) means the Lebesgue measure space for / = [0, 1] or (0, oo). The Orlicz function space L φ (I) is defined as the set of equivalence classes of μ-measurable scalar functions on / such that In order to prove these theorems we give some preliminary results. Given a positive function g of an Orlicz space 1/(0, oo) with ||gUp = 1 9 we consider the Orlicz function Φ^ defined by
Jo It holds that the Orlicz space L φ *(0, °°) is order-isomorphic (and isometric) to a sublattice of L φ (0, oo) . This follows from the fact that the map T: Proof (5Λ). We will take some ideas of the proof of Theorem 4.5 in [W] . We assume by Proposition 2 that ψ is a continuous second derivative. Consider the function ψ(x ι l q~p )
It follows easily from the properties of the function ψ that N is a non-decreasing function, JV(O) = 0, and satisfies lim xN'{x) = 0 and lim N'(x) = 0.
We define the function
Now, denoting by N the function
we have the expressions Hence, taking the probability measure v on (0, oo) defined by
we are done.
Proof {53).
We will keep the above notation. So, reasoning as before, we consider the function
for every x > 0, where N is defined as in the above proof, but only on the interval [0, 1]. And the constant K is poo po By integrating, we get Let us show here that when we restrict ourselves to considering Orlicz function spaces L φ (0, oo) = X, we can substitute the above inclusion X c 1/(0, oo) + L q (0 9 oo) by an order-isomorphism. When a r.i. function space X is an Orlicz function space L φ (0, oo), the associated Boyd indices px and qx coincide with the Matuszewska-Orlicz indices σ$ and Sφ respectively (see [Bo] , also [Ma] ). Let us recall that these indices σ$ and s^ , related with the growing behavior of the Orlicz function φ in the positive real line, are defined by
and Hence, given 0 < p < q < oo, for any Orlicz function space L φ (0, oo) with Boyd indices verifying we get that the function φ is, up to equivalence, a strictly p-convex function and a strict ^-convex function (see f.i. [Ma] pp. 22-24). Thus, the next proposition follows now from Theorem 3.A. 
